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Fig. 1 Chemical structure of sodium cefoperazone
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Fig. 3 Sulbactam and Cefoperazone concentrations in common duct bile, gall bladder bile,

gall bladder wall and serum after i.v. of 1g of SBT/CPZ
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Fig. 4 Sulbactam and Cefoperazone concentrations in purulent ascites, appendix wall,

infected tissues, other tissues and serum after i.v. of 1g of SBT/CPZ
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Table 1 Sulbactam and Cefoperazone concentration in serum, bile and gall bladder wall

from patients with biliary tract infection after 1 g intravenous injection

. . . SBT/CPZ concentration
Case, name, | Diagnosis, remarks, Time after
A . ug/ml or g Laboratory
age, sex and Isolatedsorgamsm, MIC 1}1§ravgnous findings
body weight | 10%, 10° cells/ml, ug/ml | injection Tissues or fluids SBT CPZ
1. TK. Subacute cholecystitis 25 min | A-bile 6.6 | 1010.0 | RBC 435 x 10*
40 yr, with cholelithiasis, 30 min | A-bile 7.2 {1225.0 | Hb 13.8¢/dl
female Organism in B-bile 46 min | A-bile (diluted) 49 650.0 | Ht 39.0%
65 kg Escherichia coli 48 min | A-bile (diluted) 5.6 495.0 | WBC 6,700
MIC 108 106 58 min | B-bile 8.9 9.9 | GOT 13
SBT 25.0, 250 58 min | Gall bladder wall | 10.0 10.8 | GPT 8
CPZ 0.09, 0.09 1hr Serum 18.1 476 | Al-P 5.8
SBT/CP. 0.045, 0.045 BUN 14.5
2. HIL Acute cholecyst- 17 min | Ascites 5.0 0.8 | RBC 370 x 10*
72 yr, cholangitis with 27 min | Ascites 15.3 8.0 | Hb 11.9g/dl
female gall bladder cancer 28 min | A-bile 9.9 170.8 | Ht 36.0%
42.5kg and carcinomatous 36 min | Ascites 15.5 36.4 | WBC 7,500
peritonitis, GOT 15
Organism No growth GPT 10
Al-P 5.8
BUN 18.0
3. T.N. Subacute cholecyst- 10 min | Gall bladder wall 10.4 26.8 | RBC411 x 10*
65 yr, cholangitis with 30 min | A-bile 20.8 | 1950.0 | Hb 13.7 g/dl
female cholecyst-choledocho- Ht 40.0%
60.5 kg lithiasis, atrophic WBC 4,200
gall bladder wall, GOT 15
Organism No growth GPT 16
Al-P 5.9
BUN 18.1
4. H.S. Acute cholecystitis 37 min | A-bile 7.6 | 1450.0 | RBC 418 x 10*
53 yr, with cholelithiasis, 58 min | B-bile 3.0 14.5 | Hb 13.3 g/dl
female | Organism No growth 58 min | Gall bladder wall | trace 15.6 | Ht 38.0%
60.5 kg WBC 4,500
GOT 20
GPT 18
Al-P 4.5
BUN 15.0
5. N.N. Acute cholecystitis 1 hr 23 min | B-bile (punctured)| 5.2 513.3 | RBC 495 x 10*
51 yr, with cholelithiasis, 1 hr 30 min | Serum 2.0 19.4 | Hb 14.7 g/dl
male Organism No growth 1 hr 33 min | A-bile 2.8 |1 1093.3 | Ht 43.0%
59 kg 1 hr 34 min | A-bile 2.7 | 1192.5 | WBC 6,500
1 hr §5 min | A-bile 2.5 950.0 | GOT 25
2 hrs 47 min | B-bile 5.8 (1090.0 | GPT 20
2 hrs 47 min | Gall bladder wall 0.8 207.0 | Al-P 7.8
BUN 18.1
6. S.H. Acute cholecystitis 1 hr 43 min | A-bile 5.6 | 1462.5 | RBC 405 x 10*
33 yr, with cholelithiasis, 1 hr 50 min | A-bile 7.8 | 2087.5 | Hb 13.4 g/dl
female | Organism No growth 2hrs 5 min | B-bile trace 16.6 | Ht 40.0%
59 kg 2hrs 5 min | Gall bladder wall | trace 304 | GOT 72
2 hrs 25 min | A-bile 34 |1331.3 | GPT 44
Al-P 11.2
BUN 15.1

In cases 1, 4 and 6, the cystic duct was obstructed. A-bile means common duct bile and B-bile means gall bladder
bile. Diluted bile was by iodoxamic acid solution for intra-operative cholangiography.
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Table 2 Sulbactam and Cefoperazone concentration in serum and appendix wall from
patients with acute appendicitis after 1 g intravenous administration

Case, name, | Diagnosis, remarks, Time after SBT/CPZ concentration
. . ug/mlorg Laboratory
age, sex and Isolatedsorgamsm, MIC intravenous findings
body weight | 10%, 10° cells/ml, ug/ml | injection Tissues or fluids SBT CPZ
7. TK. Catarrhal appendicitis S min | Appendix wall 20.0 20.4 RBC 425 x 10*
7yr, with localized 10 min | Serum 45.6 95.0 Hb 13.7g/dl
male peritonitis, Ht 39.5%
22 kg Organism in pus WBC 12,500
Escherichia coli GOT 15
SBT 6.25, 3.13 GPT 10
CPZ 0.09, 0.09 Al-P 5.6
SBT/CPZ 0.045, 0.045 BUN 18.0
8. HM. Catarrhal appendicitis 6 min | Appendix wall 13.2 10.8 RBC 425 x 10*
21 yr, with localized 18 min | Serum 27.5 52.1 Hb 13.6g/dl
male peritonitis, Ht 38.0%
58 kg Organism in pus WBC 12,600
Escherichia coli GOT 15
SBT 6.25, 3.13 GPT 10
CpPZ 0.045, 0.045 Al-P 8.1
SBT/CPZ 0.09, 0.045 BUN 15.0
9. Y.U. Catarrhal appendicitis 17 min | Appendix wall 5.0 17.6 RBC 465 x 10*
48 yr, with localized Hb 13.4g/dl
female peritonitis, Ht 39.5%
67 kg Organism in pus WBC 10,500
No growth GOT 25
GPT 28
Al-P 6.3
BUN 10.1
10. HM. Catarrhal appendicitis 20 min | Appendix wall 4.5 4.7 RBC 485 x 10*
10 yr, with localized Hb 14.1g/dl
male peritonitis, Ht 37.5%
30 kg Organism in pus WBC 13,800
No growth BUN 10.5
11. C.U. Catarrhal appendicitis 31 min | Serum 6.9 39.2 | RBC420x 10*
19 yr, with localized 1 hr 14 min | Appendix wall 4.0 8.8 Hb 13.9g/dl
female peritonitis, Ht 38.5%
57 kg Organism in pus WBC 9,800
No growth GOT 10
GPT 8
Al-P 4.5
BUN 18.0
12. T.L Phlegmonous appendicitis 35 min | Serum 34 | 33.0 | RBC495x10*
§3yr, with localized 35 min | Appendix wall 6.5 7.9 | Hb 14.8g/dl
male peritonitis, Ht 38.5%
60 kg Organism in pus WBC 12,900
Escherichia coli GOT 2§
SBT 25.0, 25.0 GPT 20
CPT 0.2, 0.2 Al-P 8.5
SBT/CPZ 0.09, 0.09 BUN 18.5
Klebsiella pneumoniae
SBT 25.0, 25.0
CPT 0.2, 0.2
SBT/CPZ 0.09, 0.09
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Table 3 Sulbactam and Cefoperazone concentration in various tissues and body fluids from
patients with infectious and other diseases after 1 g intravenous injection

Case, name, | Diagnosis, remarks, Time after SBT/CPZ concentration
] . ug/mlorg Laboratory
age, sex and | Isolated organism, MIC intravenous findings
body weight | 10%, 108 cells/ml (ug/ml) | injection Tissues or fluids SBT CPz
13. K.O. Diffuse peritonitis with S min | Ascites 10.1 6.1 RBC 413 x 10*
78 yr, intestinal obstruction, 8 min | Ascites 10.1 6.7 | Hb 13.9g/dl
female | Organism in ascites 30 min | Ascites 243 36.8 Ht 37.5%
56 kg Escherichia coli 30 min | Intestinal wall 4.1 9.6 WBC 12,500
SBT 25.0, 250 GOT 41
CPZ 0.09, 0.09 GPT 20
SBT/CPZ 0.045, 0.045 Al-P 6.4
Klebsiella pneumoniae BUN 18.5
SBT 250, 25.0
CPZ 0.09, 0.09
SBT/CPZ 0.045, 0.045
14. M.N. Gastric ulcer 1hr 7 min | Gastric wall 3.7* 9.4 RBC 424 x 10*
41 yr, 1hr 7 min | Duodenal wall 5.5*| 15.6 Hb 12.6g/dl
male 1hr 7 min | Omentum 2.3* 8.8 Ht 38.5%
51kg WBC 4,600
GOT 29
GPT 64
Al-P 6.9
BUN 14.6
15. T.D. Gastric ulcer 2 hrs Gastric ulcer 9.0 8.0 RBC 455 x 10*
64 yr, 2 hrs Gastric wall 6.4 4.6 | Hb 14.3g/dl
male 2 hrs Duodenal wall trace | trace | Ht 38.5%
70 kg 2 hrs Omentum trace 6.5 WBC 5,500
GOT 15
GPT 10
Al-P 6.3
BUN 15.0
16. H.S. Right cervical abscess 15 min [ Lymph cyst wall | trace 2.9 RBC 476 x 10*
19 yr, with lymph cyst, 15 min | Lymph node 7.8 9.4 | Hb 13.6g/dl
female | Organism in pus Ht 38.5%
61 kg No growth WBC 8,700
GOT 15
GPT 10
Al-P 7.6
BUN 10.5
17. N.T. Fistula ani, 52 min | Serum 8.9 30.2 RBC 505 x 10*
30 yr, Organism in pus 1hr Fistula wall 7.0%| 124 Hb 14.8g/dl
male Escherichia coli 1hr Muscle 5.7* 9.8 | Ht 40.0%
70 kg SBT 50.0, 25.0 WBC 6,800
CPZ 0.09, 0.09 GOT 20
SBT/CPZ 0.045, 0.045 GPT 15
Al-P 6.7
BUN 13.0
18. NK. Acute arterial obstrac- 1 hr 42 min | Infected skin 14.8 17.6 RBC 370 x 10*
70 yr, tion of right lower leg 1 hr 42 min | Normal skin trace 2.9 Hb 11.9g/dl
female and necrosis of leg, 1 hr 42 min | Pusin abscess 4.7 1.8 Ht 35.5%
S5 kg Organism in pus 1 hr 42 min | Muscle trace 3.8 WBC 7,000
Streptococcus faecalis 1 hr 42 min | Arterial wall 6.3 8.0 GOT 33
SBT >800.0, >800.0 | 1 hr 42 min | Venous wall trace 8.5 GPT 21
CPZ 50.0, 50.0 Al-P 5.2
SBT/CPZ 100.0, 100.0 BUN 9.6
Pseudomonas maltophilia
SBT  K800.0, >800.0
CPZ 400.0, 6.25
SBT/CPZ 50.0, 12.5

* The data were determined by gas chlomatography method.
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CPZ b —7{ETH 2 ENSIRE & 4 ) B> RENS
BELHFET NI LT, SBT (2 CPZ L Y{kwr
—7E%*EFL, B> CPZ kY { B St S kil s
LhEnzh,
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LU 7z, REREBERIM L & I E %R MR
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CLINICAL PHARMACOKINETICS OF SULBACTAM/CEFOPERAZONE
IN INFECTED TISSUES FOLLOWING INTRAVENOUS ADMINISTRATION

Yoshimi NAKANISHI, Masanori YOSHIMOTO, Hiroyuki NISHINDAI and Yoichi KASAI
First Surgical Department, School of Medicine, Hokkaido University
Ikuo HASHIMOTO, Yasuo SAWADA, Takashi NAKAMURA and Jiroh MIKAMI
Department of Surgery, Tenshi General Hospital
Michiko SAITOH and Eiichi BEKKI
Department of Internal Medicine, Tenshi General Hospital
(Franciscan Missionaries of Mary)

Sapporo, Japan.

Cefoperazone, a cephalosporin which inhibits most Enterobacteriacae, Pseudomonas aeruginosa and Staphylo-
coccus aureus, is hydrolyzed by some g-lactamases. Combination drug of cefoperazone with g-lactamase inhibitor,
sulbactam (SBT) for parenteral use, was administered to 18 hospitalized patients with infectious diseases: 6 with
biliary tract infection, 6 with acute appendicitis, 2 with gastric ulcer, 1 with acute panperitonitis due to intestinal
obstruction, 1 with necrosis of right lower leg due to arterial obstruction, 1 with cervical lymph cyst and 1 with
fistula ani. Sulbactam/Cefoperazone (SBT/CPZ) in a dose of 1 g was given by intravenous administration before
or during operation. Tissue specimens of different sites were taken from the surgically removed organs. Samples
of bile and purulent ascites were subsequently taken at intervals. SBT concentration was determined according
to a cup bioassay method with Escherichia coli 603 (p-lactamase producing, CPZ high resistant) as the test orga-
nism. CPZ concentration was determined by bioassay with Micrococcus luteus ATCC 9341 as the test organism.

Concentrations of CPZ in the common duct bile increased quickly and reached high level, about 2,000 ug/ml
and declined very slowly. In the cases of acute appendicitis and patients with purulent ascites, it is very inter-
esting thing that SBT concentrations in ascites and appendix wall at the early time after SBT/CPZ injection,
were higher than CPZ concentrations and CPZ concentration was higher than SBT concentration at 10 to 30
minutes after injection. The concentrations of SBT and CPZ in the infected tissues were higher than those in none
infected tissues.

SBT and CPZ concentrations in purulent ascites, common duct bile, gall bladder bile, gall bladder wall, infected
appendix wall, pus in abscess and other infected tissues were observed higher than the MIC of CPZ and SBT/CPZ
against Escherichia coli and Klebsiella pneumoniage bacilli, after 1 g of SBT/CPZ intravenous administration.

Sulbactam/Cefoperazone therefore will be a useful drug when used for chemotherapy of abdominal infectious
diseases.



